cancer, there are indications that follow-up care provided by oncology nurses or general practitioners is equivalent in detecting recurrence compared to follow-up care provided by medical specialists [7] . Moreover, several reviews including trials in breast, prostate, lung, ovarian and colon cancer, suggest that psychological morbidity of cancer survivors is similar when receiving follow-up care from oncology nurses or general practitioners compared to medical specialists [8] [9] [10] .
Regarding cancer survivors' preferences for follow-up care, some qualitative studies have been conducted showing conflicting results regarding cancer survivors' preferences for follow-up care provided by general practitioners or oncology nurses [11] [12] [13] . In general, it seems that cancer survivors prefer follow-up care provided by medical specialists instead of follow-up care provided by general practitioners or oncology nurses [11, 13] . At the same time, cancer survivors favor the holistic approach of general practitioners, taking various aspects, such as long-term side effects and comorbid disorders, into account [12] .
To our knowledge, few quantitative studies have assessed cancer survivors' preferences for follow-up care [14] [15] [16] [17] . However, these quantitative studies neither identify survivorrelated characteristics associated with survivors' preferences for follow-up care nor describe the preferred care provider to discuss cancer-related problems. To develop efficient and tailored follow-up care, insight in clinical, sociodemographic and psychosocial characteristics associated with survivors' preferences for follow-up care, is important [18] . Nevertheless, little attention has been devoted to survivor-related characteristics associated with survivors' preferences for follow-up care.
A study among breast cancer patients found that younger age and higher treatment intensity were associated with more frequent follow-up visits [18] . However, more studies on correlates of preferences for follow-up care providers are lacking. We hypothesized that age, education level, gender, number of comorbidities, cancer type, time since diagnosis, tumor stage, satisfaction with the general practitioner, physical functioning, role functioning and worry are also associated with survivors' preferences for follow-up care providers. We expected that women and those who are unsatisfied with their general practitioner prefer the oncology nurse, that survivors with worse functioning and more comorbidities prefer the general practitioner, and that younger, higher educated, and more worried survivors and survivors who are unsatisfied with their general practitioner or have more severe disease and treatment prefer the medical specialist, based on discussion with patients and care providers.
Based on data from prostate cancer and melanoma survivors, the aims of the current study are: 1) to define groups of survivors (clusters) with similar preferences for follow-up care providers (preference-profiles), for instance the medical specialist, the oncology nurse or the general practitioner; 2) to identify clinical (number of comorbidities, cancer type, time since diagnosis, tumor stage, treatment), sociodemographic (age, education level, gender) and psychosocial characteristics (satisfaction with the general practitioner, physical functioning, role functioning, worry) associated with these preference-profiles and 3) to describe the preferred care provider to discuss cancer-related problems.
Material and methods

Study design
For this cross-sectional study, a population-based sample was selected of survivors diagnosed with prostate cancer and melanoma between September 2007 and April 2013 as registered in The Netherlands Cancer Registry of the southern region of The Netherlands, as part of the Patient Reported Outcomes Following Initial treatment and Long-term Evaluation of Survivorship registry (PROFILES). Data were obtained from the questionnaires and The Netherlands Cancer Registry.
Participants
Prostate cancer and melanoma survivors were included, as the study was part of a broader guideline development and implementation project. The project focused on these survivor groups because the cancer types were meaningful model groups.
Prostate cancer survivors receive follow-up appointments six weeks, and three, six and 12 months after treatment [19] . Further, they receive follow-up appointments every six months during three years and every year during 5-10 years [19] . Survivors with stage 0, stage I or stage IA melanoma receive just one follow-up appointment one month after treatment, while survivors with stage IB or higher receive at least nine follow-up appointments during at least five years after diagnosis, according to the current Dutch guideline [20] .
Survivors with stage 1-4 prostate cancer or survivors with all stages of melanoma were eligible, but excluding those with a diagnosis of prostate cancer during surgery for bladder cancer as these survivors may not always have been aware of prostate cancer. Other inclusion criteria were: having been diagnosed between September 2007 and April 2013, being between 18 and 85 years of age at time of survey, and being able to read the Dutch language.
Procedure and ethical considerations
By returning the informed consent form and the questionnaire, survivors agreed to participate in the study. Data-collection took place in 2014-2015 with use of the PROFILES-registry. PROFILES is a registry for the study of the physical and psychosocial impact of cancer and its treatment from a dynamic, growing population-based cohort of cancer survivors. Data obtained from PROFILES was linked directly to data from The Netherlands Cancer Registry to obtain clinical and sociodemographic characteristics. Non-respondents were sent a reminder letter and a questionnaire within two months. The procedures followed were in accordance with the ethical standards of the responsible committee on human experimentation and with the Helsinki Declaration of 1975, as revised in 1983.
Measures
Clinical and sociodemographic characteristics
Clinical and sociodemographic characteristics, including time since diagnosis, tumor stage, Gleason-score (prostate cancer), treatment, age and gender were obtained from The Netherlands Cancer Registry. Education level and marital status were obtained from the questionnaires. Number of comorbidities was a continuous variable measured by the validated Self-Administered Comorbidity Questionnaire (SCQ) [21] . It consists of 15 questions regarding comorbid disorders.
Psychosocial characteristics
Satisfaction with the general practitioner was assessed by asking: 'How satisfied were you/are you with the general practitioner during your illness?' The answer categories were rated on a five-point Likert-scale ranging from 'very satisfied' to 'very unsatisfied'.
Physical functioning and role functioning during last week at time of survey, were measured by the validated EORTC-QLQ-C30 version 3.0 questionnaire [22] . The answer categories were rated on a four-point Likert-scale ranging from 'not at all' to 'very much'. Responses were transformed to a 0-100 linear scale, with higher scores indicating a higher level of functioning.
Social support was measured by the validated Multidimensional Scale of Perceived Social Support (MSPSS) questionnaire [23] . It consists of 12 statements, such as: 'There is a special person who is around when I am in need'. The answer categories were rated on a seven-point Likertscale ranging from 'entirely disagree' to 'entirely agree'. The score for social support was obtained by calculating the mean score of the 12 questions.
Worry was assessed with the 'worry' scale of the Impact of Cancer version 2.0 (IOCv2) questionnaire [24] . The 'worry' scale consists of seven statements, such as: 'I worry about my health' [24] . The answer categories were rated on a fivepoint Likert-scale ranging from 'strongly disagree' to 'strongly agree'. The score for worry was obtained by calculating the mean score of the seven questions.
Perceived competence of care providers to provide follow-up care
The perceived competence of care providers to provide follow-up care was a continuous variable assessed using three self-developed statements: 'Follow-up care in oncology could be provided by the medical specialist', 'Follow-up care in oncology could be provided by the oncology nurse' and 'Follow-up care in oncology could be provided by the general practitioner'. The answer categories were rated on a fivepoint Likert-scale ranging from 'strongly agree' to 'strongly disagree'. The statements were discussed with two groups of six patients and cognitive walkthroughs with five individual patients. Prior to the study, survivors were not specifically informed about the competence of care providers to provide follow-up care.
Preferred care provider to discuss cancer-related problems
The preferred care provider to discuss cancer-related problems, such as weight and sexuality was assessed using 17 self-developed statements. The preferred care provider was assessed by asking: 'If you were confronted with the following cancer-related problem, which care provider do you prefer to discuss the cancer-related problem?' The answer categories were: medical specialist; oncology nurse; general practitioner; other (i.e. patient organization and other as answering category) and not applicable. More than one mark was acceptable. The statements were discussed with two groups of six patients and cognitive walkthroughs with five individual patients.
Statistical analyses
Statistical analyses were conducted using Statistical Analysis System (SAS) version 9.4 (SAS Institute, Cary, NC, USA, 1999). p-Values of <0.05 were considered statistically significant and p-values were from two-sided tests. Differences in characteristics between survivors with prostate cancer and survivors with melanoma were compared using an independent t-test, a Pearson's v 2 -test or a Fisher's exact test. Missing values in the statements regarding perceived competence of care providers to provide follow-up care were mean imputed if one or two statements consisted of missing values. If three statements consisted of missing values, the survivor was excluded from statistical analyses.
Latent class cluster model analysis
To define groups of survivors (clusters) with similar preferences for follow-up care providers (preference-profiles) to provide follow-up care, a latent class cluster model analysis was conducted. Statements regarding perceived competence of care providers to provide follow-up care were used for latent class cluster model analysis. Latent class modeling is a datadriven approach, which aims to obtain the smallest number of groups of survivors (clusters) who responded similarly to the three statements regarding perceived competence of care providers to provide follow-up care [25] . This result in each cluster resembling a preference-profile that could be distinguished within the data. The optimal number of clusters is derived based on goodness-of-fit statistics [25] . The fivecluster model was selected as best fitting. Statistical analyses were conducted with Latent GOLD version 5.1.0 (Statistical Innovations Inc., Belmont, MA, USA). Details of the selection procedure are described in the Appendix.
Multinomial logistic regression analysis
To identify clinical, sociodemographic and psychosocial characteristics associated with these preference-profiles, a multinomial logistic regression analysis was conducted. These preference-profiles were obtained from the latent class cluster model analysis and were dependent variables. A priori, a selection was made of independent variables which may be included in the multinomial logistic regression analysis. According to univariate logistic regression analyses, age, education level, gender, cancer type, satisfaction with the general practitioner, physical functioning and role functioning were significantly associated with preference-profiles, while number of comorbidities, time since diagnosis, tumor stage, treatment and worry were not significantly associated with preference-profiles. Number of comorbidities and worry were kept as we had strongly hypothesized their association with survivors' preferences for follow-up care. Interaction terms with cancer type were created for all independent variables to assess whether the association between independent variables and the preference-profile was different in prostate cancer and melanoma survivors.
Results
Survivor-related characteristics
Response rate was 557 (71%) and 245 (69%) (N prostate cancer ¼ 787; N melanoma ¼ 367) (Figure 1 ). Most survivors were educated at intermediate level (39%), had a partner (84%) and had two or more comorbidities (45%). Of all prostate cancer survivors, 28% were under active surveillance or watchful waiting policy. Compared to survivors with prostate cancer, survivors with melanoma were younger, had a higher level of physical functioning and role functioning, perceived more social support and were less worried (Table 1) .
Perceived competence of care providers to provide follow-up care
The perceived competence of care providers to provide follow-up care is higher for medical specialists Table 2) .
Develop preference-profiles using latent class cluster model analysis
A five-cluster model had the best possible fit of the data (Appendix 1). Of all survivors, 29% reported no preference, 40% reported a preference for the medical specialist, 20% reported a preference for both the medical specialist and the general practitioner and 11% reported a preference for both the medical specialist and the oncology nurse (Table 3) .
Characteristics associated with preference-profiles
Survivors who were older were significantly more likely to have a preference solely or mostly for the medical specialist compared to having no preference [cluster 2 vs. Women were significantly more likely to have a preference solely for the medical specialist compared to having no preference [cluster 2 vs. 1, OR 2.17 (CI 1.01;4.68)].
Survivors being unsatisfied with the general practitioner compared to survivors being satisfied with the general practitioner were significantly more likely to have a preference solely for the medical specialist [cluster 2 vs. 1, OR 2.71 (CI 1.52;4.83)], for both the medical specialist and the general practitioner [cluster 3 vs. 1, OR 2.01 (CI 1.07;3.75)] and for both the medical specialist and the oncology nurse [cluster 5 vs. 1, OR 2.87 (CI 1.45;5.68)] compared to having no preference (Table 4 ). Interaction terms with cancer type for all independent variables were not statistically significant.
Preferred care provider to discuss cancer-related problems
Most survivors prefer to discuss diet, weight, physical fitness, fatigue, relationship with children, relationship difficulties and sexuality with the general practitioner (41-66%). The majority prefer to discuss hereditary and recurrence with the medical specialist (64-76%). Only a small minority (<10%) favored to discuss cancer-related problems with the oncology nurse. The results for sexuality, erectile dysfunction or menopausal symptoms, return to work and inability to work were statistically significant different between prostate cancer survivors and melanoma survivors ( Table 5 ).
Discussion
In this study among prostate cancer and melanoma survivors, five preference-profiles were defined. Of all survivors, 29% reported no preference, 40% reported a preference for the medical specialist, 20% reported a preference for both the medical specialist and the general practitioner and 11% reported a preference for both the medical specialist and the oncology nurse. Survivors who were older, lower or intermediate educated and women were more likely to have a preference for the medical specialist, whereas lower educated survivors were less likely to have a preference for both the medical specialist and the general practitioner. Survivors being unsatisfied with the general practitioner were most likely to have a preference for the medical specialist and for both the medical specialist and the oncology nurse. Surprisingly, they were also likely to have a preference for both the medical specialist and the general practitioner. Results also showed that survivors prefer to discuss psychosocial cancer-related problems with the general practitioner, and hereditary and recurrence with the medical specialist. Only a small minority favored to discuss cancer-related problems with the oncology nurse.
In line with previous research, the highest proportion of the survivors reported a preference for the medical specialist [14] [15] [16] [17] . Previous research shows that survivors rate follow-up care provided by oncology nurses higher than follow-up care provided by general practitioners [16, 17] . However, the current study found that preference for the oncology nurse was less mentioned compared to preference for the general practitioner. Differences might be explained by the fact that survivors were not specifically informed about the competence of care providers to provide follow-up care. Systematic reviews showed that cancer survivors were satisfied with follow-up care provided by oncology nurses and general practitioners [9, 10] . This indicates that unfamiliarity with oncology nurses and general practitioners lead to lower perceived competence of the respective care providers. Differences in results might be explained by variation in healthcare systems. In The Netherlands, follow-up care is provided by medical specialists and oncology nurses in hospitals, and generally not by general practitioners in general practices [6] . Every individual has its own general practitioner who can be assessed free of charge in the individuals' own community. Further, general practitioners in The Netherlands are gate keepers for secondary care. At time of study, oncology nurses were generally not involved in daily clinical practice of prostate cancer and melanoma survivors in The Netherlands.
To our knowledge, the current study is the first study which identifies characteristics associated with preference- A higher score represents a stronger endorsement of that content area. GP: general practitioner; HRQoL: health-related quality of life. All significant findings are indicated with an asterisk.
profiles among cancer survivors. However, a systematic review on patient characteristics as predictors of primary healthcare preferences outside oncology has been conducted among all types of patients [26] . This review showed that older patients preferred the general practitioner rather than the medical specialist [26] . Besides, women preferred nurses opposed to doctors for consultation [26] . Differences between our findings and the review findings may be explained by the assumption that cancer survivors treated by the medical specialist are familiar with the medical specialist and therefore less likely to prefer the oncology nurse or the general practitioner. In line with our results, the review showed that lower educated survivors preferred a traditional care provider and were less involved in information seeking processes [26] . Surprisingly, in our study, survivors being unsatisfied with the general practitioner were more likely to have a preference for both the medical specialist and the general practitioner rather than a preference mostly for the medical specialist. This may be caused by the dichotomization of the variable 'satisfaction with the general practitioner', which originally held five answer categories. 'Neither satisfied nor unsatisfied' was dichotomized into 'unsatisfied'. However, these survivors may have less negative evaluations regarding the general practitioner than the unsatisfied group or might have mixed experiences. To our knowledge, the current study is the first study which describes the preferred care provider to discuss cancer-related problems. However, studies among adolescent cancer survivors on preferences for follow-up care showed that medical aspects, such as recurrence were perceived as more important than general aspects, such as sexuality [14, 17] . These outcomes confirm the reported preference for the medical specialist to provide follow-up care. A study on primary healthcare utilization among women with a history of breast cancer showed that during the first year of followup more patients than controls had face-to-face contacts for psychological reasons with the general practitioner [27] . These outcomes confirm that survivors prefer to discuss psychosocial cancer-related problems with the general practitioner.
Despite the growing importance of oncology nurses in follow-up care in oncology, only a small minority favored to discuss cancer-related problems with the oncology nurse. This may be due to the low number of oncology nurses involved in follow-up care for survivors with prostate cancer and melanoma. Currently, oncology nurses are increasingly involved in daily clinical practice, which might change patients' perceptions regarding perceived competence of oncology nurses to provide follow-up care.
A limitation of the current study is that the perceived competence of care providers to provide follow-up care, may be biased by whom the survivors' follow-up care was provided. Second, immunotherapy (ipilimumab) and targeted therapy (vemurafenib) were not registered. Noticeably, none of the survivors received chemotherapy (dacarbazine) in our study population. Third, selection bias may occur as a result of non-participation and illiteracy of a part of the Dutch population which could influence the validity of the results. Further, due to the variety of time since diagnosis, it is possible that survivors answered the statements based on experiences or based on expectations which could have led to variation in answers. Also, results regarding gender may be less valuable because women were a minority in the study population and only represented among melanoma survivors. The numbers will not always add up to 100, because percentages have been rounded off to whole numbers. Other includes patient's organization and other as answering option.
The results were stratified if the results were statistically significant different between prostate cancer survivors and melanoma survivors.
However, women were represented in all preference-profiles. Moreover, according to the number of cases in the smallest preference-profile (N ¼ 86) and the rule of thumb of 10 cases per independent variable, a maximum of eight independent variables was allowed in the multinomial logistic regression analysis [28] . We chose to include 10 independent variables because recent literature on this topic suggests that 5-9 events per independent variable may be sufficient. Finally, from cross-sectional studies, we cannot conclude about any changes in outcomes and associations over time.
A strength of the current study is the high response rate of both survivors with prostate cancer and survivors with melanoma. Further, the current study has a large populationbased study sample which supports extrapolating the findings to the target population. Finally, the latent class cluster model analysis provides the opportunity to define different clusters of survivors with preferences, rather than assessing overall preferences in a population.
Differences in survivor-related characteristics associated with preference-profiles emphasize the need for developing tailored follow-up care. As we considered the low perceived competence of oncology nurses being related to unfamiliarity, urologists and dermatologists working in oncology should make cancer survivors familiar with the expertise of oncology nurses. A patient-centred follow-up care system in which survivors can make informed decisions may be desirable. In that case, additional education of general practitioners and oncology nurses might be required.
Further research is needed to compare the findings in cancer types familiar with oncology nurses. In addition, a prospective cohort study on patient satisfaction and quality of follow-up care provided by medical specialists, oncology nurses and general practitioners would be valuable. Further, the reason why cancer survivors have little trust in the oncology nurse and in the general practitioner requires further investigation.
In conclusion, the majority of medium-to long-term prostate cancer and melanoma survivors neither reported a preference for a specific care provider nor reported a preference for the medical specialist for follow-up care. These preferences vary according to survivors' sociodemographic characteristics and satisfaction with the general practitioner. It depends on the cancer-related problem which care provider patients prefer, showing the need for developing tailored follow-up care in oncology. The results indicate an urgency to educate patients about transitions in follow-up care.
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